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TITLE OF THE INVENTION 
COMMUNICATION SYSTEM, COMMUNICATION APPARATUS, AND 
COMMUNICATION METHOD 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the 
benefit of priority from the prior Japanese Patent 
Application No. 11-328327, filed November 18, 1999, the 
entire contents of which are incorporated herein by 
reference . 

BACKGROUND OF THE INVENTION 
The present invention relates to a communication 
system having a main station and at least one 
subsidiary station, and a communication apparatus and 
method used in the system. 

Recently, a great deal of attention has been paid 
to radio communication systems for personal areas, 
e.g., irDA, Bluetooth, HomeRF systems. The Bluetooth 
and HomeRF systems, in particular, use RF signals, and 
hence have merits, e.g., no directivity and high 
transparency, as compared with infrared communication 
schemes such as the IrDA system. Therefore, further 
development and popularization of the Bluetooth and 
HomeRF systems are greatly expected. 

Such a radio communication system allows 
simultaneous connection of a plurality of devices. 
In addition, one of the noticeable characteristic 
features of this system is that the transmission 
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distance is relatively long (10 to 100 m) . For this 
reason,, in the Bluetooth or HomeRF system, when devices 
are to be actually connected to each other, there is no 
need to face them each other, unlike a communication 
5 system with a high directivity, e.g., the irDA system, 

in which devices must be faced each other to specify 
the partner devices. In the case of Bluetooth, HomeRF, 
or the like, a station finding message is transmitted 
as a broadcast message from the main station, and 

10 response messages from subsidiary stations which have 

received the station finding message are received by 
the main station, thereby searching for a device that 
can communicate. 

When Bluetooth, HomeRF, or the like is used, 

15 although the lack of directivity facilitates handling, 

since the station finding message is transmitted to 
all devices in a search range, response messages 
from devices other than target devices are received. 
As a consequence, a long time is spent to find 

2 0 a station. In addition, in general, all pieces of 

information received from devices in the search range 
must be displayed on a display means such as a display 
to notify a user of the information. Consequently, 
many pieces of information from stations other than 

2 5 stations that need to communicate are displayed. This 

makes it difficult for the user to perform a subsequent 
procedure for designating a destination station on 
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the basis of the displayed information. 

The present invention has been made in 
consideration of the above situation, and has as 
its object to provide a communication system and 
5 communication apparatus and method which can 

efficiently perform a station finding procedure 
in a short period of time by changing the reachable 
range of a station finding message in searching for 
a station as a connection target, efficiently perform 

10 designation of a station thereafter, and are easy for 

a user to use. 

BRIEF SUMMARY OF THE INVENTION 
According to the present invention, there is 
provided a communication apparatus for transmitting, 

15 to another apparatus, a message for searching for an 

apparatus as a connection target by radio communication, 
and receiving a response message from another apparatus 
which has received the message, thereby searching for an 
apparatus as a connection target, comprising means for 

20 setting a range in which the message can reach, and means 

for transmitting the message in accordance with the set 
range by the setting means. 

According to this arrangement, when another 
apparatus as a connection target is located near the 

2 5 self -apparatus, the reachable range of the message for 

searching for an apparatus as a connection target is 
narrowed to save the processing performed between the 
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self-apparatus and other apparatuses that need not be 
connected, thereby efficiently performing a station 
finding procedure in a short period of time. 

Additional objects and advantages of the invention 
5 will be set forth in the description which follows, and 

in part will be obvious from the description, or may 
be learned by practice of the invention. The objects 
and advantages of the invention may be realized and 
obtained by means of the instrumentalities and combina- 
10 tions particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated 
in and constitute a part of the specification, illust- 
rate presently preferred embodiments of the invention, 
15 and together with the general description given above 

and the detailed description of the preferred embodi- 
ments given below, serve to explain the principles of 
the invention. 

FIG. 1 is a block diagram showing the arrangement 
20 of a device used in a communication system according to 

this embodiment; 

FIG. 2 is a block diagram showing the detailed 
arrangements of an antenna control section 24 and 
antenna 25; 

2 5 FIG. 3 is a view showing how a station finding 

procedure is performed; 

FIG. 4 is a view showing how the station finding 
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procedure is performed; 

FIG. 5 is a timing chart showing the timing of 
data transmission/reception in a case wherein a main 
station and a plurality of subsidiary stations are 
5 searched; 

FIG. 6 is a view for explaining the positional 
relationship between an apparatus (subsidiary station) 
designated as a connection target by the user and the 
user (main station); 
10 FIG. 7 is a flow chart showing control information 

setting processing for setting control information; 

FIGS. 8A and 8B are views each showing an example 
of a field configuration in which choices for 
designation of a search range are presented; 
15 FIG. 9 is a view showing the relationship 

between each distance as a search range and 
a corresponding transmission power for transmission of 
the station finding message from a radio communication 
apparatus 19; 

20 FIG. 10 is a flow chart showing a station finding 

procedure in the main station on the basis of the 
control information set by control information setting 
processing; 

FIG. 11 is a flow chart showing a station finding 
25 procedure in a subsidiary station on the basis of 

the control information set by control information 
setting processing; 
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FIG. 12 is a view for explaining how the search 
range is changed by a station finding procedure based 
on control information (when transmission power control 
is performed) ; 

5 FIG. 13 is a view for explaining how the search 

range is changed by a station finding procedure based 
on control information (when transmission power control 
is not performed) ; 

FIG. 14 is a view showing an example of a table 
10 which links station finding procedure time choices to 

transmission power values prepared in advance; 

FIG. 15 is a flow chart showing another method of 
a station finding procedure; and 

FIGS. 16A and 16B are views each showing an 
15 example of display of station finding information. 

DETAILED DESCRIPTION OF THE INVENTION 
An embodiment of the present invention will be 
described below with reference to the views of the 
accompanying drawing. FIG. 1 is a block diagram 
20 showing the arrangement of a device used in a 

communication system according to this embodiment. 

The communication system of this embodiment is 
formed such that a device functioning as a single main 
station (master) and at least one device functioning as 
25 a subsidiary station (slave) communicate with each 

other by radio. The communication system forms a radio 
network by using a plurality of radio communication 
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apparatus mounted in the respective devices. FIG. 1 
shows the arrangement of the device functioning as the 
main station. 

As shown in FIG. 1, each device in this embodiment 
5 has a radio communication apparatus 19 for performing 

radio communication and a device body 20. The radio 
communication apparatus 19 is mounted and used in 
various types of information processing devices 
(personal computers and the like), communication 

10 devices, and the like. For example, the radio 

communication apparatus 19 performs radio communication 
by using the Bluetooth or HomeRF scheme. 

Bluetooth and HomeRF are short-range radio 
communication standards. By using a 2.4-GHz ISM 

15 (Industry Science Medical) band, Bluetooth and HomeRF 

implement radio communication within 10 m and 50 m, 
respectively. 

Bluetooth and HomeRF use a frequency hopping 
scheme as a spread spectrum technique. By using 

20 time-division multiplexing, in Bluetooth, it is 

possible to connect a maximum of eight devices; HomeRF, 
a maximum of 12 7 devices. 

According to Bluetooth or HomeRF, a network is 
formed by using devices connected to each other by 

25 time-division multiplexing, with one device functioning 

as a main station (first device) and the remaining 
devices functioning as subsidiary stations (second 



devices). This network has the function of performing 
connection authentication by using a password called 
a PIN (Personal Identification Number) code. 

The radio communication apparatus 19 has a data 
interface section 21, transmission data processing 
section 22, transmission amplifier 23, antenna control 
section 24, antenna 25, reception amplifier 26, 
reception data processing section 27, and radio 
communication apparatus control section 28. After 
a device (radio communication apparatus) serving as 
a target subsidiary station is detected by station 
finding processing (transmission of a station finding 
message and reception of a response message), the radio 
communication apparatus 19 executes basic data 
transmission/reception processing between the 
respective devices as follows. 

In data transmission, the radio communication 
apparatus 19 converts transmission data received from 
the device body 2 0 through the data interface section 
21 into an RF signal by using the transmission data 
processing section 22. The apparatus 19 then amplifies 
the RF signal by using the transmission amplifier 23 
and radiates the signal from the antenna 2 5 through the 
antenna control section 24 (to be described in detail 
later with reference to FIG. 2). 

In data reception, the reception amplifier 2 6 
amplifies an RF signal received by the antenna 25 and 



obtained through the antenna control section 24, and 
demodulates the RF signal by using the reception 
amplifier 26 , thereby reconstructing the reception 
data. The apparatus 19 then outputs the data from the 
5 data interface section 21 to the device body 20. 

The reception amplifier 2 6 executes data 
processing for the reception data amplified by the 
reception amplifier 2 6 and having an effective level 
upon checking identification information (ID) or the 
10 like for identifying the data transmission source 

device . 

The radio communication apparatus control section 
2 8 implements the above data transmission/reception by 
controlling the respective sections, and has a station 

15 finding procedure section 28a and table section 28b. 

The station finding procedure section 28a controls the 
transmission data processing section 22, transmission 
amplifier 23 and antenna control section 24 so as to 
transmit a station finding message as a broadcast 

20 message, and to receive a response message from 

a subsidiary station which has received the station 
finding message, thereby searching for a device 
that can communicate. The radio communication 
apparatus control section 2 8 has the function of 

25 changing the transmission power value by controlling 

the transmission amplifier 2 3 or changing the antenna 
directivity by controlling the antenna control section 
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2 4 in accordance with the control information set by 
a control information setting section 20b of the device 
body 2 0 - 

The finding processing is executed on the basis of 
5 the control information set by the control information 

setting section 20b, thereby a device (subsidiary 
station) desired by a user can be efficiently searched 
out. In the reception data processing section 27, the 
control information set by the control information 
10 setting section 2 0b of the device body 20 is 

registered. The station finding procedure section 28a 
refers to this information. 

The device body 2 0 has the functions of a display 
section 20a and the control information setting 
15 section 20b. 

The device body 2 0 is comprised of the main 
components of an information processing device or 
the like, i.e., a processor, memory, storage unit, 
display unit, input unit, and the like. For example, 
20 the device body 2 0 is implemented by a computer 

designed to load a program recorded on a recording 
medium such as a CD-ROM, DVD, or magnetic disk and be 
controlled by the program. 

The display section 2 0a displays information 
25 (station finding information) about a device as 

a subsidiary station searched out by the radio 
communication apparatus 19 (station finding procedure 



section 28a) . 

The control information setting section 20b sets 
control information that is used to efficiently search 
for a device (subsidiary station) desired by the user 
5 according to the station finding processing executed by 

the radio communication apparatus 19 (station finding 
procedure section 28a). In this embodiment, the 
control information setting section 20b can set 
a transmission power value, antenna directivity, and 

10 station finding procedure time as control information 

in accordance with an instruction from the user (to be 
described in detail later). 

FIG. 2 is a block diagram showing the detailed 
arrangements of the antenna control section 2 4 and 

15 antenna 25. 

The antenna control section 24 has the function of 
changing the antenna directivity under the control of 
the radio communication apparatus control section 28, 
and implements a change in directivity by using 

2 0 an adaptive array antenna. By changing the antenna 

directivity, the direction in which a station finding 
message is to be transmitted can be specified. This 
makes it possible to limit the reachable range of the 
station finding message. 

2 5 In the case shown in FIG. 2, a phase controller 

30, which operates under the control of the radio 
communication apparatus control section 28, sets 
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the phases of phase shifters 31a, 31b, and 31c 
corresponding to three antenna elements 2 5a, 2 5b, 
and 25c to change the radiation characteristics 
(directivity) . 

5 The phase shifters 31a, 31b, and 31c corresponding 

to the antenna elements 25a, 25b, and 25c are connected 
to the transmission amplifier 23 and reception 
amplifier 2 6 through an adder 32. The arrangement 
shown in FIG. 2 includes the three antenna elements 
10 25a, 25b, and 25c. However, the number of antenna 

elements is not limited to three, and an antenna 
directivity can be produced as long as a plurality of 
antenna elements are used. 

The basic operation of the communication system of 
15 this embodiment will be described first. 

As described above, the radio communication 
apparatus 19 executes radio communication by using, 
for example, the Bluetooth or HomeRF technique. 
The Bluetooth and HomeRF techniques and the like use SS 
20 (Spread Spectrum) techniques to effectively use limited 

bands. Of the SS techniques, FH-TDD (Frequency 
Hopping-Time Division Duplex) (this scheme is the same 
as that used in Bluetooth) is used. 

FIGS. 3 and 4 show a state wherein a station 
25 finding procedure is executed. 

In general, when a station finding message is to 
be issued, the unique ID (unique address) of a device 
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as a connection target is unknown. For this reason, 
as shown in FIG. 3, the main station M transmits 
a station finding message as a broadcast message that 
is independent of a device ID. 
5 In this case, as shown in FIG. 4, the main station 

consecutively transmits the station finding message 
while changing the frequency channel at predetermined 
intervals in accordance with a proper frequency hopping 
sequence so as to cover all the frequency channels. 
10 In this case, since the main station does not obtain 

information about standby intervals in subsidiary 
stations, the main station generally transmits the 
station finding message for a relatively long period of 
time. 

15 Devices (subsidiary stations SI and S2 ) in the 

standby state monitor this broadcast message while 
periodically changing standby frequencies in accordance 
with proper frequency hopping sequences (set in the 
standby state). 

20 In this state, when the transmission frequency 

from the main station coincides with the standby 
frequency at a subsidiary station, the subsidiary 
station can receive the station finding message from 
the main station and return a response message in 

25 response to the received message. 

The response message includes information about 
the unique ID of the station. This allows the main 
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station to designate the unique subsidiary station 
(specific device) in the following processing. 
After the overall station finding procedure is 
completed, the main station obtains the pieces of 
5 unique ID information of all the subsidiary stations 

set in the standby state within the search range. 

The data transmission/reception timing in a case 
wherein the main station and a plurality of subsidiary 
stations are searched will be described next with 

10 reference to the timing chart of FIG. 5. Referring to 

FIG. 5, a radio communication apparatus (1) is mounted 
in a device serving as a main station, and radio 
communication apparatuses (2), (3), and (4) are mounted 
in devices serving as subsidiary stations. 

15 The radio communication apparatus control section 

2 8 of each device holds network information, and 
determines the timing of data transmission/reception in 
the radio network on the basis of this network 
information. In the case of the main station, network 

20 information indicates the IDs of all the subsidiary 

stations in the network and the transmission/reception 
timing with respect to each subsidiary station. In the 
case of each subsidiary station, network information 
indicates the ID of the main station in the network and 

25 the transmission/reception timing with respect to the 

main station. 

As shown in FIG. 5, data communication 
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is performed between the main station and the 
subsidiary stations by time-division multiplexing. 
More specifically, in time slot 1, the radio 
communication apparatus ( 1 ) serving as the main station 
5 transmits /receives data to/ from the radio communication 

apparatus (2) on a one-to-one basis. In time slot 2, 
the radio communication apparatus (1) transmits/receive 
data to/from the radio communication apparatus (3) 
in a one-to-one basis. In time slot 3, the radio 

10 communication apparatus (1) transmits /receives data 

to/from the radio communication apparatus (4) on 
a one-to-one basis. Likewise, the radio communication 
apparatus (1) executes data transmission/reception 
while changing the target radio communication apparatus 

15 in units of time slots. 

Consider a case wherein a device (subsidiary 
station) that is designated as a connection target by 
the user is located at a relatively short distance from 
the user (main station). Assume that in an office 

20 environment, a PC on a desk and a PDA (Personal Digital 

Assistant) used by the user at the desk are to be 
connected to each other by radio, and the PC need not 
be connected to other devices for a while. 

Assume that in FIG. 6, the PC is a main station M, 

25 and the PDA is a subsidiary station SI desired as 

a connection target by the user. Assume also that 
the main station M need not be connected to nearby 
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subsidiary stations S2 to S8 . 

In general, if the subsidiary stations SI to S8 
exist within the reachable range of the station finding 
message transmitted from the main station M (PC), these 
5 stations become search targets, as described above. 

In this embodiment, however, only a subsidiary station 
located near the main station Ml or in a specific 
direction can be designated as a search target by 
limiting a search range (the reachable range of the 

10 station finding message) by setting control information 

for limiting the search range in advance. 

Control information setting processing for setting 
control information will be described next with 
referenced to the flow chart of FIG. 7. 

15 Control information setting processing is executed 

by the device body 2 0 of the device such as a PC 
serving as a main station. When the user generates 
a request to execute control information setting 
processing, the device body 2 0 starts the control 

20 information setting section 2 0b to display a control 

information setting window on the display unit 
(step CI) . 

In the control information setting window, 
for example, an instruction to select information to 
25 be set (step C2 ) . In this embodiment, as control 

information to be set, for example, a transmission 
power value and antenna directivity can be arbitrarily 



designated. 

In this case, if a request to set a transmission 
power value is generated (step C3 ) , the control 
information setting section 20b displays, for example, 
the message "Designate a distance as a search range", 
together with distance choices (selection fields) for 
the designation of a search range (step C4 ) . 

FIG. 8A shows an example of field configuration in 
which choices for transmission power control are 
presented. In the case shown in FIG. 8A, as a search 
range, a distance can be selected from "less than 1 m" , 
"1 to 10 m", and "10 to 100 m" . 

For example, as shown in FIG. 9, the respective 
distances as search ranges are set in advance to 
correspond to the transmission powers required to 
transmit the station finding message from the radio 
communication apparatus 19. Assume that the data shown 
in FIG. 9 are set in the device body 20 in advance. 

In the case shown in FIG. 9, if "less than 1 m" is 
selected as a search range, the station finding message 
is transmitted with a transmission power of "1 mW" . 
Likewise, a transmission power of "10 mW" is set 
for the search range "1 to 10 m" , and a transmission 
power of "10 0 W" is set for the search range of "10 to 
100 m" . 

When, therefore, a device (e.g., a PDA) serving as 
a subsidiary station is to be connected to a device 
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(e.g., a PC) serving as a main station, the reachable 
range of a station finding message is limited by 
designating a search range in accordance with the 
installation position of the device serving as a 
5 subsidiary station, thereby preventing the station 

finding message from being sent to devices that need 
not be connected. 

In this case, if an instruction to select 
a distance as a search range from choices is input 

10 (step C5 ) , the control information setting section 20b 

sets a transmission power as control information in 
accordance with a relationship with search ranges like 
those shown in FIG. 9 (step C6). 

If a request to set an antenna directivity 

15 is received in step C3, the control information 

setting section 2 0b displays the message "Designate 
a directivity direction as a search range" , together 
with directivity direction (angle) choices (selection 
fields) in which the station finding message for 

2 0 designating a search range is to be transmitted 

( step C4 ) . 

FIG. 8B shows an example of a field configuration 
in which choices for antenna directivity control 
are presented. In the case shown in FIG. 8B, as 
25 a directivity direction, an angle can be selected from 

"30° forward", "180° forward", and "360°". 

For the respective directivity directions, data 
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are prepared in advance in the antenna control section 
24 of the radio communication apparatus 19 to allow the 
phase controller 30 to set the phase shifters 31a, 31b, 
and 31c in accordance with a directivity direction. 
5 When, therefore, a device (e.g., a PDA) serving as 

a subsidiary station is to be connected to a device 
(e.g., a PC) serving as a main station, the reachable 
range (angle) of a station finding message is limited 
by designating a directivity direction range in 

10 accordance with the installation direction of the 

device serving as a subsidiary station, thereby 
preventing the station finding message from being sent 
to devices that need not be connected. 

In this case, if an instruction to select 

15 a directivity direction as a search range from choices 

is input (step C8), the control information setting 
section 20b sets data for setting the phase shifters 
31a, 31b, and 31c as control information in accordance 
with the selected directivity direction (step C6 ) . 

20 The control information set by the control 

information setting section 2 0b in this manner is 
transmitted to the radio communication apparatus 19 and 
registered in the table section 2 8b of the radio 
communication apparatus control section 2 8 through 

2 5 the data interface section 21. 

According to the above description, control 
information is obtained by the control information 
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setting section 20b of the device body 20 in accordance 
with the search range (distance and directivity 
direction) designated by the user, and transmitted 
to the radio communication apparatus 19 (radio 
5 communication apparatus control section 28). However, 

the control information setting section 20b may 
transmit only data representing the search range 
designated by the user to the radio communication 
apparatus control section 28, and the radio 

10 communication apparatus control section 2 8 may 

convert the data into control information in accordance 
with the specifications of said self-apparatus 
(the performance of the transmission amplifier 23 and 
the number of phase shifters provided for the antenna 

15 control section 24) and register the information in the 

table section 28b. 

Station finding processing based on the control 
information set by control information setting 
processing will be described next with reference to 

20 the flow charts of FIGS. 10 and 11. 

FIG. 10 is a flow chart showing station finding 
processing in the main station. FIG. 11 is a flow 
chart showing station finding processing in 
a subsidiary station (see FIG. 4 for the timing of the 

25 operation of the main station and subsidiary station) . 

If an instruction to execute station finding 
processing is received, the station finding procedure 



section 28a starts the station finding processing. 
First of all, the station finding procedure section 2 8a 
transmits the unique station finding message set in 
advance by control operation corresponding to the 
control information registered in the table section 2 8b 
(step Al in FIG. 10). That is, the station finding 
procedure section 28a causes the transmission data 
processing section 22 to transmit the station finding 
message through the transmission amplifier 2 3 and 
antenna control section 24. 

If, for example, control information for 
controlling transmission power is set in the table 
section 28b, the station finding procedure section 28a 
controls (amplifies) the transmission amplifier 2 3 to 
set the transmission power represented by the control 
information, thus transmitting the station finding 
message . 

If control information for controlling the 
directivity direction is set in the table section 28b, 
the station finding procedure section 28a causes the 
phase controller 30 of the antenna control section 24 
to set the phases of the phase shifters 31a, 31b, and 
31c to set the designated directivity direction, 
thereby producing the directivity of the antenna 25. 

The station finding message under control 
corresponding to control information in this manner is 
transmitted, thereby connection targets can be limited 
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to only the devices (subsidiary stations) that are 
present in the search range designated by the user. 

Each subsidiary station in the standby state is 
monitoring the station finding message at predetermined 
5 intervals (step Bl in FIG. 11). If the station finding 

message is not received (step B2 ) , the subsidiary 
station changes the standby frequency (frequency 
hopping), and the flow returns to the first step 
(step B3) . 

10 If the station finding message is received in the 

standby state (step B2 ) , the subsidiary station 
transmits a response message including the unique ID 
information of the self-station in response to the 
station finding message, and is set in the standby 

15 state to wait for the message addressed to the unique 

ID of the self-station (step B4 ) . 

Upon reception of the response message from the 
subsidiary station for the station finding message 
(step A2 in FIG. 10), the reception data processing 

20 section 27 of the main station identifies the unique ID 

information included in the response message, and 
internally registers the unique ID information of the 
subsidiary station as information representing the 
subsidiary station as a communication target. 

25 The main station checks whether a timer value 

associated with the station finding message 
transmission time indicates a timeout, regardless of 
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whether a response message is received from the 
subsidiary station (step A4 ) . 

If the timer value does not indicate a timeout, 
the main station changes the frequency channel by 
5 frequency hopping in accordance with a proper frequency 

hopping sequence (step A5 ) , and the flow returns to the 
first step to transmit the station finding message 
(step Al ) . If the timer value indicates a timeout, the 
station finding procedure is terminated (step A6 ) . 

10 As the above timer value, if a sufficient time for 

a search for subsidiary stations existing around the 
main station is ensured, which is not excessively long. 
The user may change the timeout period as a timer value 
in accordance with the search range designated by the 

15 user. If, for example, the search range is changed 

from "1 to 10 m" to "less than 1 m" upon designation, 
the timeout period as a timer value may be shortened. 

FIGS. 12 and 13 show how the search range changes 
by station finding processing based on control 

2 0 information like that described above. FIGS. 12 and 13 

show a case wherein the user designates the distance 
from the main station as a search range, and 
transmission power control for the station finding 
message is performed. 

2 5 As shown in FIGS. 12 and 13, the plurality of 

subsidiary stations SI to S8 are present around the 
main station M. Of the plurality of subsidiary 



24 - 



stations SI to S8, the subsidiary station SI nearest to 
the main station M is a subsidiary station designated 
as a connection target by the user. 

In such a state, as shown in FIG. 12, the search 
5 range can be limited by designating a short distance 

from the main station M so as to include only the 
subsidiary station SI, thereby setting the subsidiary 
stations S2 to S8 outside the search range. 

If no control information is set and no 

10 transmission power control is performed, the search 

range shown in FIG. 13 is set. In the case shown in 
FIG. 13, subsidiary stations other than the subsidiary 
stations S4 and S5 are included in the search range. 
The main station M therefore receives response 

15 messages from many subsidiary stations for the 

transmitted station finding message. For this reason, 
the main station M must specify one of the subsidiary 
stations which have returned the response messages as 
a connection target. 

2 0 In contrast to this, if the search range is 

limited as shown in FIG. 12, the station finding 
message transmitted from the main station M is received 
by only the subsidiary station SI. Consequently, the 
main station M receives the response message from only 

25 the subsidiary station SI. This makes it possible to 

simplify specification of a subsidiary station as 
a connection target and prevent an excessively long 
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period of time from being spent to find a station. 

In the case shown in FIGS. 12 and 13, transmission 
power control is performed. If, however, antenna 
directivity control is to be performed, the search 
5 range is set to include only a subsidiary station 

existing within a specific range from the main station. 

If, for example, the user designates "30° forward" 
as a search range, only the subsidiary station SI 
becomes a search target as a subsidiary station that 

10 exists at a position corresponding to "30° forward" with 

respect to the main station M. The main station M can 
therefore receive a response message from only the 
subsidiary station SI for the station finding message. 
Setting control information in advance by using 

15 the control information setting section 20b in 

accordance with the search range (distance and 
directivity direction) designated by the user makes it 
possible to limit the reachable range of the station 
finding message which is transmitted from the radio 

2 0 communication apparatus 19 mounted in the device 

serving as the main station to search for a subsidiary 
station as a connection target. 

Subsidiary stations that need not be connected can 
therefore be excluded in advance. When, for example, 

25 a device (PC) which is placed on a table and serves as 

a main station and a nearby device (PDA) are to be 
connected to each other, if the search range is 
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narrowed in advance, the main station can be connected 
to the device (PDA) desired by the user, and other 
devices that need not be connected are excluded from 
the station finding procedure, thus preventing 
5 an excessively long period of time from being spent to 

find a station. 

When a subsidiary station to be connected is 
selected from a plurality of subsidiary stations 
that have been searched out, since subsidiary stations 
10 that need not be connected are excluded in advance, 

the user can easily select a subsidiary station serving 
as a connection target, thus improving operability. 

In addition, as the transmission power used to 
transmit the station finding message can be minimized, 
15 a reduction in power consumption can be attained. 

According to the above description, the search 
range is limited in accordance with the distance from 
the main station or antenna directivity designated by 
the user. However, the search range can be determined 
2 0 in the following manner. 

In searching for a subsidiary station as 
a connection target by station finding processing, 
the station finding message is transmitted, and 
a corresponding response message is received to acquire 
2 5 information (e.g., the unique ID information) of the 

subsidiary station. 

The station finding procedure (protocol) needs to 
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be variously operated to prevent collision between 
response messages returned from a plurality of 
subsidiary stations upon transmission of a station 
finding message to all subsidiary stations existing in 
5 the search range. 

In general, as the search range extends, the 
number of subsidiary stations included in the search 
range increases. As a consequence, a longer time is 
required for the station finding procedure. Assume 

10 that as the search range is widened by one step (e.g., 

from "less than 1 m" to "1 to 10 m" ) , the number of 
subsidiary stations newly included in the search range 
increases. In this case, since the station finding 
procedure must be variously operated for each 

15 subsidiary station, the time required for the station 

finding procedure abruptly increases. 

In the control information setting processing 
executed by the control information setting section 2 0b 
of the device body 20, therefore, the user designates 

20 a station finding procedure time as a search range. 

In this case, the control information setting 
section 2 0b displays, for example, the message 
"Designate a station finding procedure time", together 
with station finding procedure time choices (selection 

25 fields) for the designation of a search range. As the 

station finding procedure time choices, "1 second", 
"5 seconds", "10 seconds", and the like are displayed. 
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If the station finding procedure time choices, 
a table for linking transmission power values to 
station finding procedure times, like the one shown 
in FIG. 14, is prepared in advance. The control 
5 information setting section 2 0b sets, as control 

information, a transmission power value corresponding 
to the station finding procedure time designated by 
the user in accordance with the contents set in this 
table, and transmits it to the radio communication 

10 apparatus 19. 

The radio communication apparatus 19 transmits the 
station finding message with an output corresponding to 
the transmission power value corresponding to the 
control information set by the control information 

15 setting section 2 0b (the details of this operation are 

the same as those in the station finding procedure for 
the case of transmission power control described with 
reference to FIGS. 11 and 12). 

This operation makes it possible to prevent the 

20 station finding message from reaching at least 

subsidiary stations existing outside the search range 
corresponding to the time designated by the user. 

If the search range narrows, the number of 
subsidiary stations existing in the search range may 

2 5 decrease. When, however, many subsidiary stations are 

present only near the main station, the number of 
subsidiary stations that can receive the station 



29 



finding message may not greatly change even if the 
search range is narrowed. In such a special case, 
the time required for the station finding procedure 
for each subsidiary station remains the same. 
5 The control information setting section 20b 

therefore may output a designated station finding 
procedure time itself as control information to the 
radio communication apparatus 19 as well as setting 
a search range by setting a transmission power value 

10 in accordance with the station finding procedure time 

designated by the user. 

In this case, the radio communication apparatus 
control section 28 of the radio communication apparatus 
19 transmits the station finding message in accordance 

15 with the transmission power value, and monitors 

the time that has elapsed since the start of the 
transmission of the station finding message to 
determine whether the station finding message has 
reached within the station finding procedure time set 

2 0 as the control information. 

If the station finding message has reached within 
the station finding procedure time, the transmission of 
the station finding message is forcibly stopped, and 
the station finding processing is terminated. This 

25 makes it possible to complete the station finding 

procedure within the station finding procedure time 
designated by the user. 
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The above case is a special case. In general, 
even if the station finding procedure is terminated 
within the station finding procedure time, the 
subsidiary station designated as a connection target by 
5 the user is registered as long as the station finding 

procedure is completed between the main station and 
all the subsidiary stations existing in the search 
range within the station finding procedure time. 
In addition, even if the station finding procedure 

10 for all the subsidiary stations is not complete, there 

is a good possibility that the subsidiary station 
designated as a connection target by the user is 
registered (because the user designates a station 
finding procedure time as circumstances demand) . 

15 Since a search range can be set by designating 

a station finding procedure time in this manner, 
an optimal station finding procedure conforming to 
a request from the user, i.e., a station finding 
procedure optimized to prevent an excessively 

2 0 long period of time from being spent to register 

a subsidiary station (device) as a connection target, 
can be executed. This makes it possible to efficiently 
search for a station that needs to be connected. 

in the control information setting processing 

25 described with reference to the flow chart of FIG. 7, 

the distance from the main station (transmission power 
control) or antenna directivity can be arbitrarily 



designated by the user. However, such information 
including the above station finding procedure time may 
be arbitrarily designated. 

Another method for a station finding procedure 
5 will be described next with reference to the flow chart 

of FIG. 15. Steps Dl to D3 and D6 to D8 in the flow 
chart of FIG . 15 respectively correspond to steps Al 
to A3 and A4 to A6 in the flow chart of FIG. 10, and 
the same processing is executed in these steps. Hence, 
10 a detailed description of these steps will be omitted. 

In the station finding procedure described above, 
when a station finding message is transmitted, and 
response messages from subsidiary stations existing in 
the search range for the station finding message are 
15 received, all the pieces of unique ID information of 

the subsidiary stations, contained in the respective 
response messages, are sequentially registered. 

If, however, the station finding procedure is 
terminated when registration about the subsidiary 
20 station (device) designated as a connection target by 

the user is complete, the time required for the 
processing can be further shortened. 

In the station finding procedure, when the unique 
ID information of a subsidiary station, contained in 
25 a response message received from the subsidiary 

station, is registered (step D3 ) , the station finding 
procedure section 28a notifies the device body 20 of 
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its unique ID information, as shown in the flow chart 
of fig. 15. 

The display section 20a in the device body 20 
displays station finding information on the basis of 
5 the unique ID information of the subsidiary station, 

acquired from the response message by the radio 
communication apparatus 19 (step D4 ) . 

If, for example, the station finding information 
is a device address, the display section 20a displays 
10 information that can be acquired from the received 

response message, as shown in FIG. 16A. 

In the case shown in FIG. 16A, device numbers 
starting from "1" are sequentially assigned in 
the order in which the devices are searched out, and 
15 device addresses, e.g., "A39B31", are displayed in 

correspondence with the device numbers. 

In this manner, the display section 20a 
sequentially displays pieces of station finding 
information (device addresses) while assigning the 
2 0 device numbers "2", "3", ... every time a response 

message for the station finding message is received 
from a subsidiary station, i.e., a subsidiary station 
can be searched out. 

If, therefore, the user remembers the device 
25 address of a device as a connection target, the user of 

the main station can know in real time that the desired 
device is searched out by the station finding 
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procedure . 

Even if the user does not remember the device 
address of a device as a connection target, since 
a character at a predetermined digit position of 
5 the device address generally indicates the type of 

device, the user of the main station can determine on 
the basis of the character whether the desired device 
is searched out. 

The display section 20a displays the station 

10 finding information about the subsidiary station that 

has been searched out, and accepts an instruction to 
interrupt the station finding procedure executed by the 
station finding procedure section 2 8a. 

When, therefore, the user confirms, on the basis 

15 of the station finding information displayed during the 

station finding procedure, that the search for the 
desired device is complete, the user of the main 
station can generate an instruction to interrupt the 
station finding procedure. 

2 0 Upon reception of the instruction to interrupt 

the station finding procedure, the device body 2 0 
notifies the radio communication apparatus control 
section 28 in the radio communication apparatus 19 
of the instruction. The station finding procedure 

2 5 section 2 8a of the radio communication apparatus 

control section 28 then terminates the station finding 
procedure in accordance with the notification from 
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the device body 20 {steps D5 and D8). 

In this manner, if the user knows information 
about a subsidiary station as a connection target in 
advance, information (station finding information) 
5 about a subsidiary station acquired by the station 

finding procedure is sequentially displayed to notify 
the user of the information so as to interrupt 
the station finding procedure in accordance with 
a notification from the user, thus saving an 

10 unnecessary time for the station finding procedure. 

This scheme allows more efficient station finding if 
a scheme of widening the reachable range of the station 
finding message stepwise is used, in particular. 
As an example of displaying station finding 

15 information, FIG. 16A shows an example of displaying 

only device addresses. However, as shown in FIG. 16B, 
name information about a device as a connection target 
may be acquired and displayed to notify the user of 
a found device so as to allow the user of the main 

2 0 station to easily recognize it. 

In the case shown in FIG. 16B, device 
classifications ("PC", "printer", and the like) and 
device names ("Luna", "Apolon", and the like) are 
displayed in correspondence with the device numbers. 

2 5 Since a character at a predetermined digit 

position of each device address represents the type of 
a device, device classifications can be discriminated 
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and displayed on the basis of such characters. 
The device names are acquired by performing procedures 
such as device connection (Paging procedure) and name 
request command procedure (a service by Link Manager). 
5 The device connection procedure and name request 

command procedure described above may be omitted by 
storing device name information acquired in the past, 
together with device addresses, and acquiring the 
stored device name information on the basis of the 
10 device address acquired by the station finding 

procedure . 

If various pieces of information about a device 
set as a connection target can be independently 
registered as well as the device name, the user can 
15 be notified of the found device so as to more easily 

recognize it by displaying these pieces of information 
together with the device name. 

By displaying other information such as a device 
name in this manner instead of displaying only a device 
2 0 address, the user can be notified of a device as 

a connection target so as to more easily recognize it. 

In the arrangement shown in FIG. 1, the functions 
implemented by the display section 2 0a and control 
information setting section 20b are provided for 
25 the device body 20. However, these functions may be 

provided for the radio communication apparatus 19. 

The techniques in the station finding procedure 



described in the above embodiment can be stored as 
computer-executable programs in a storage medium such 
as a magnetic disk (e.g., a floppy disk or hard disk), an 
optical disk (e.g., a CD-ROM or DVD), or a semiconductor 
memory and can be provided for various apparatuses. 
These programs can also be transmitted and provided 
for various apparatuses through communication media. 
A computer for implementing this apparatus loads 
a program recorded on a recording medium or receives it 
through a communication medium, and the operation of the 
computer is controlled by the program, thereby executing 
the above processing. 

As has been described above, according to the 
present invention, the reachable range of the station 
finding message is changed in searching for a station 
as a connection target so as to efficiently perform 
a station finding procedure in a short period of time. 
In addition, since stations that need not be connected 
are excluded, a station as a connection target can be 
efficiently designated from stations that can be searched 
out afterward. This makes it possible to implement 
a station finding procedure with high operability for 
the user. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 
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shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1 . A communication system having a first device and 
a second device for communicating with the first device 
through a wireless link, comprising: 

5 the first device including; 

means for setting a range in which a message 
transmitted from the first device reaches, wherein the 
message is for searching the second device to be 
communicated with the first device, and 
10 means for causing the first device to transmit 

a message in accordance with the set range by said 
setting means, 

the second device including; 
means for receiving the message, and 
15 means for responding to the message from the first 

device so as to set the wireless link. 

2. A system according to claim 1, wherein the range 
which is set by said setting means and in which the 
message reaches is a distance from the first device. 

2 0 3. A system according to claim 1, wherein the range 

which is set by said setting means and in which the 
message reaches is a directivity of the message 
transmitted from the first device. 

4. A communication method for setting a wireless 
25 link between a first device and a second device, 

comprising the steps of: 

setting a range in which a message transmitted from 
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the first device reaches in the first device, wherein 
the message is for searching the second device to be 
communicated with the first device; 

causing the first device to transmit a message in 
5 accordance with the set range; 

receiving the message from the first device and 
outputting a response with respect to the received 
message from the second device; and 

setting the wireless link between the first device 
10 and second device based on the response. 

5. A method according to claim 4, wherein the range 
which is set by said setting means and in which the 
message reaches is a distance from the first device. 

6. A method according to claim 4, wherein the range 
15 which is set by said setting means and in which the 

message reaches is a directivity of the message 
transmitted from the first device. 

7. A communication apparatus comprising: 
means for setting a range in which a message 

2 0 reaches, wherein the message is for searching an another 

device to be communicated with self -apparatus through 
a wireless link; and 

means for transmitting the message in accordance 
with the set range by said setting means. 

2 5 8. An apparatus according to claim 7, wherein said 

setting means inputs a distance from the self-apparatus 
as a range in which the message reaches, and 
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said message transmission means transmits a message 
with a transmission power value corresponding to the 
distance input by said setting means. 

9. An apparatus according to claim 7, wherein said 
5 setting means inputs a direction from the self-apparatus 

as a range in which the message reaches, and 

said message transmission means includes means for 
changing a direction in which the message is transmitted, 
and controls said changing means in accordance with the 
10 direction set by said setting means so as to transmit the 

message. 

10. An apparatus according to claim 7, wherein said 
setting means comprises means for inputting a time during 
which transmission of the message continues, and 

15 said message transmission means transmits the 

message only for the time input by said setting means. 

11. An apparatus according to claim 7, further 
comprising: 

means for sequentially displaying information 
2 0 acquired by the response message from the another 

apparatus every time the response message is received; 
and 

means for terminating transmission of the message 
when an instruction to interrupt the transmission of the 
25 message is input in accordance with the information 

displayed by said display means. 

12 . A communication system having a first device and 
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a second device for communicating with the first device 
through a wireless link, comprising: 

a first device which transmits a message for 
searching for the second device by radio communication, 
5 wherein the first device comprises: 

a main body which sets a range in which the message 
transmitted from the first device reaches and which 
outputs first control information in accordance with the 
set range; 

10 a controller, connected to the main body via a data 

interface section, which receives the first control 
information from the main body and which outputs second 
control information based on the received first control 
information ; 

15 a transmission amplifier, connected to the 

controller, which amplifies the message based on the 
second control information and which transmits the 
amplified message to an antenna so as to transmit the 
message in accordance with the range set by the main 

2 0 body ; and 

an antenna control section, connected to the 
controller and the antenna, which controls an antenna 
directivity of the antenna based on the second control 
information output from the controller so as to transmit 

2 5 the message in accordance with the range set by the main 

body. 

13. A communication system according to claim 12, 



wherein the range set by the main body indicates 
a distance from the first device. 

14. A communication system according to claim 12, 
wherein the range set by the main body indicates a 

directivity of the message transmitted from the first 
device . 

15. A communication system according to claim 12, 
wherein the controller has a table which stores the 

first control information output from the main body and 
the controller outputs the first control information to 
one of the transmission amplifier and antenna control 
section. 

16. A communication method for setting a wireless 
link between a first device and a second device, 
comprising the steps of: 

setting a range in which a message transmitted from 
the first device reaches in a main body of the first 
device and outputting first control information in 
accordance with the set range from the main body, wherein 
the message is for searching for the second device; 

receiving the first control information from the 
main body in a controller connected to the main body via 
a data interface, and outputting second control 
information based on the received first control 
information from the controller; and 

controlling one of a transmission amplifier, 
connected to the controller, which amplifies the message 



based on the second control information and which 
transmits the amplified message to an antenna and an 
antenna control section, connected to the controller and 
the antenna, which controls an antenna directivity of the 
antenna based on the second control information output 
from the controller. 

17. A communication apparatus comprising: 

a main body which sets a range in which a message 
transmitted from the communication apparatus reaches and 
which outputs control information in accordance with the 
set range, wherein the message is for searching for 
a device as a connection target by radio communication; 

a controller, connected to the main body via a data 
interface section, which receives the first control 
information from the main body and which outputs second 
control information based on the received first control 
information; 

a transmission amplifier, connected to 
the controller, which amplifies the message based on 
the second control information and which transmits 
the amplified message to an antenna so as to transmit 
the message in accordance with the range set by the main 
body ; and 

an antenna control section, connected to the 
controller and the antenna, which controls an antenna 
directivity of the antenna based on the second control 
information output from the controller so as to transmit 



- 44 - 

the message in accordance with the range set by the main 
body . 

18. A communication apparatus according to claim 17, 
wherein the range set by the main body indicates 

5 a distance from the communication apparatus. 

19. A communication apparatus according to claim 17, 
wherein the range set by the main body indicates 

a directivity of the message transmitted from the 
communication apparatus. 
10 20. A communication apparatus according to claim 17, 

wherein the controller has a table which stores the 
first control information output from the main body and 
the controller outputs the first control information to 
one of the transmission amplifier and antenna control 
15 section. 

21. A communication system having a first device and 
a second device for communicating with the first device 
through a wireless link, comprising: 
the first device including; 
2 0 a first outputting means for outputting a 

message to a first range in which the second device and 
an external device are positioned, 

a second outputting means for outputting the 
message to a second range in which the second device is 
25 positioned, the external device positioning out of the 

second range, and 

means for selecting one of the first outputting 
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means and the second outputting means, 
the second device including; 

means for receiving the message, and 
means for responding to the message from the 
5 first device so as to set the wireless link. 

22. A communication system according to claim 21, 
wherein the second range represents a distance from 

the first device. 

23. A communication system according to claim 21, 

10 wherein the second range represents a directivity of 

the message transmitted from the first device. 

24. A communication device for communicating with 
an external device through a wireless link, comprising: 

a first outputting means for outputting a message to 
15 a first range in relation to a position of the external 

device, the message being used to set the wireless link; 

a second outputting means for outputting the message 
to a second range different from the first range; and 
means for selecting one of the first outputting 
2 0 means and the second outputting means. 

25. A communication device according to claim 24, 
wherein the first range represents a distance from 

the first device 

26. A communication device according to claim 24, 

2 5 wherein the first range represents a directivity of 

the message transmitted from the first device. 

27. A method for setting a wireless link between 



46 



a first device and a second device, comprising the 
steps of: 

determining one of a first range and a second range 
in relation to the position of the second device; 
5 outputting a message from the first device to one of 

the first range and second range determined; 

receiving a response to the message, from the second 
device ; and 

setting the wireless link on the basis of the 
10 response. 

28. A method according to claim 27, 
wherein the first range represents a distance 
from the first device and the second range represents 
a directivity of the message transmitted from the first 
15 device. 
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ABSTRACT OF THE DISCLOSURE 
A communication apparatus transmits, to another 
apparatus or apparatuses, a message for searching for an 
apparatus as a connection target by radio communication, 
5 and receives a response message from another apparatus 

which has received the message, thereby searching for 
an apparatus as a connection target. The control 
information setting section of the device body of 
a communication apparatus inputs a search range in which 

10 a station finding message reaches in accordance with 

designation by a user and sets it as set information. 
The station finding procedure section of the radio 
communication apparatus transmits the station finding 
message in accordance with a transmission power 

15 corresponding to the control information set by the 

control information setting section. 
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that I verily believe myself to be the original, first and sol 
individual inventor is listed below) or an original, first and 
(if more than one individual inventor is listed below) of the 

COMMUNICATION SYSTEM, COMMUNICATION APPARATUS, AND 
COMMUNICATION METHOD 



is attached hereto unless the folio 
as United States Applies 



I hereby state that I have reviewed and understand the contents of the ab 
identified specification, including the claims, as amended by any amendme 
referred to above. 

I acknowledge the duty to disclose information of which is material to pa 
entability as defined in 37 CFR 1.56. 

I hereby claim foreign priority benefits under 35 U. S. C. 119(a)-(d) or 36 
(b) of any foreign appl ication (s) for patent or inventor's certificate, o 
35 U. S. C. 36 5 (a) of any PCT International application which designated 
least one country other than the United States, listed below and have als 
identified below any foreign application for patent or inventor's certifi 
cate, or PCT International application having a filing date before that of ti 
application on which priority is claimed: 



1 1-328327 



And I hereby appoint Douglas B. Henderson (Reg. No. 20, 291), Ford F . 
Farabow, Jr. ( R e g. N o . 2 0 , 6 3 0 ) , Arthur S. Garrett (Reg. No. 20, 338), Donald R. 
Dunner (Reg. No. 19, 073) , Brian G. Brunsvo 1 d (Reg. No. 22, 593), Tipton D. 
Jennings, IV (Reg. No. 20, 645), Jerry D. V o i g h t ( R e g . N o . 2 3 , 0 2 0 ) , Laurence R. 
Hef ter (Reg. No. 20, S27) , Kenneth E. Pa y n e ( Re g. No . 2 3 , 0 9 8 ) , Herbert H. Mintz 
(Re g. No. 2 6, 6 9 1 ) , C. Larry O' Rourke (Reg. No. 26, 014), Albert J. Santorelli 
(Reg. No. 22, 610) , Michael C. Elmer (Reg. No. 25, 857) , Richard H. Smith (Reg, 
No. 20, 609), Stephen L. P e t e r s o n (R e g. No . 2 6 , 3 2 5 ) , John M. Roma ry (Re g. No. 
26,33 1 ), Bruce C. Zotter (Reg. No. 27, 680) , Dennis P. O' Reil ley (Reg. No. 

Soka 1 (Reg. No. 26, 695) , Robert D. B a j e f s k y ( R e g. No . 2 5 , 3 8 7 
3 L. Stroup (Reg. No, 28, 478), David W. Hill (Reg. No. 28, 220), 
Thomas L. I r v i n g ( Re g . N o . 2 8 , 6 1 9 ) , Charles E. Lipsey (Reg. No. 28, 165), 
Thomas W. Finland (Reg, No. 27, 605), Basil J. Lewris (Reg, No. 28, 818), Martin 
I. Fuchs (Reg. No. 28, 508) , E. Robert Y o c h e s ( Re g . N o . 3 0 , 1 2 0 ) , Barry W.Graham 
(Reg. No. 29, 924) , Susan Haberman G r i f f e n ( R e g. N o . 3 0 , 9 0 7 ) , Richard B.Racine 
(Re g. No. 3 0, 4 1 5) , Thomas H. J e n k i n s ( Re g . N o . 3 0 , 8 5 7 ) , Robert E.Converse, Jr. 
(Reg. No. 27, 432) , Clair X. Mullen, Jr. (Reg. No. 20, 348), Christopher P. Foley 
(Re g. No. 3 1 , 3 54) , John C . P au 1 ( R e g. No . 3 0 , 4 1 3 ) , David M. Ke 1 1 y (Re g. No . 3 0 , 9 5 3 
), Kenneth J. Meyers (Reg. No. 25, 146), Carol P. Einaudi (Reg. No. 32,220), 
Walter Y. Boyd, Jr. (Reg. No. 31, 738), Steven M. A n z a 1 o n e ( R e g . N o . 3 2 , 0 9 5 ) , 
JeanB. Fordis (Reg, No. 32, 984), Barbara C. Mc Curdy, (Reg. No. 32, 120), James 
K. Hammond (Reg. No. 3 1, 964) , Richard V. B u r g u j i a n ( R e g. N o . 3 1 , 7 4 4 ) , J.Michael 
Jake s (Reg. No. 32, 824) , Thomas W. Banks (Reg. No. 32, 719), M.Paul Barker (Reg. 
No. 32, 013) and Charles E.Van H o r n ( Re g . N o . 4 0 , 2 6 6 ) , each of whose address 
is 1 300 I Street, N. W. , Washington, D . C . , 2 0 0 0 5 - 3 3 1 5 , or any one of them, 
my attorneys with full power of substitution and revocation, to 
prosecute this application and to transact all business in the Patent & 
Trademark Office connected therewith, and request that correspondence be 
directed to Finnegan, Henderson, Farabow, Garrett & Dunner, L. L. P. , 
1 300 I Street, N. W. , Washington, D. C, 20005-331 5. 

I declare further that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or im- 
prisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of 
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Intellectual Property Division, KABUSH I K I KAISHA TOSHIBA, 1-1 Shiba 
1-chome, Minato-ku, Tokyo 105-8001, Japan; and 

that my citizenship and residence are as stated below next to my na 
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* . , _ Date 

Junichi Yoshizawa 



Citizen of: Japa 



Citizen of: J a 



Citizen of: Japan 



Date : 



Citizen of: Japan 
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